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pair of spur-gears. The only difference of detail is that the describing point is in the tangent to the base circles produced instead of being between the points of tangency. Let O and O'\ Fig. 211, be the centers, and AB and IJ the pitch circles of an annular gear and pinion. Through P, the point of tangency of the pitch circles, draw the path of the point of contact at the given angle with the line of centers. With O and Of as centers draw tangent circles to this line. These will be the involute base circles. Let the tangent be replaced by a cord, made fast, say, at K', winding on the circumference of the base circle CKf', to D, and then around the base circle FE in the direction of the arrow, and passing over the pulley G, which holds it in line with PB. If rotation be supposed to occur with the two pitch circles always tangent at P without slipping, any point in the cord beyond P toward G will describe an involute on the plane IJ, and another on the plane of AB. These will be the correct involute tooth profiles required. Draw NQ and LM, the addendum circles. Then if the pinion move clockwise, driving the annular gear, the point of contact starts from e and moves along the line GH through P to K.
When a pair of spur-gears mesh with each other, the direction of rotation is reversed. But an annular gear and pinion meshing together rotate in the same direction.
205. Interchangeable Sets of Gears.—In practice it is desirable to have " interchangeable sets " of gears; i.e., sets in which any gear will "mesh " correctly with any other, from the smallest pinion to the rack, and in which, except for limiting conditions of size, any spur-gear will mesh with any annular gear. Interchangeable sets may be made in either the cycloidal or involute system. A necessary condition in any set is that the pitch shall be constant, because the thickness of tooth on the pitch line must always equal the width of the space (less backlash). If this condition is unfulfilled they cannot engage, whatever the form of the tooth outlines.

